Structures of an Eph receptor tyrosine kinase and its potential activation mechanism.
Eph receptor tyrosine kinases (RTKs) and their ephrin ligands play a crucial role in both physiological and pathophysiological processes, including tumourigenesis. A previous study of Eph RTKs established a regulatory role for the juxtamembrane segment (JMS) in kinase activation through the phosphorylation of two tyrosines within the JMS. Here, structures of EphA2 representing various activation states are presented. By determining the unphosphorylated inactive and phosphorylated active structures as well as an alternative conformation, conformational changes during kinase activation have been revealed. It is shown that phosphorylation of a tyrosine residue (Tyr772) in the activation loop without direct involvement of the JMS is sufficient to activate the EphA2 kinase. This mechanistic finding is in contrast to the mechanism of other Eph RTKs, such as EphB2, in which phosphorylation of the two JMS tyrosines initiates the dissociation of the JMS and triggers activation-loop phosphorylation for kinase activation. Furthermore, experiments demonstrate that the EphA2 substrate PTEN, a phosphatase that has been implicated in tumour suppression, acts to regulate the phosphorylation states of EphA2, exemplifying a unique reciprocal enzyme-substrate system. Based on these studies, it is therefore suggested that EphA2 may possess an alternate activation mechanism distinct from other Eph RTKs.